Introduction {#sec1}
============

The novel coronavirus that emerged in Wuhan, China, in December 2019 rapidly crossed borders and spread worldwide owing to an interdependent and highly mobile global population. At present, with no specific therapeutic interventions or vaccines, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), causing coronavirus disease 2019 (COVID-19) has continued to cause a human and economic tragedy affecting millions of people. COVID-19 has wreaked havoc on cancer care, because most health care systems have been required to reorganize their infrastructure and staffing to manage the pandemic. The COVIDSurg Collaborative study reported that during a 12-week period of peak COVID-19 disruption, 28.4 million elective surgeries worldwide will have been cancelled or postponed in 2020. The nonemergent procedure cancellation rate would be 72.3%, with 37.7% of cancer surgery cases affected.[@bib1]

With the pace of viral spread and the lack of available clinical knowledge regarding the manifestations and natural history of those afflicted, many of our traditional methods of practicing surgery have been questioned or suspended. Critical questions for colorectal surgeons include the following:How should we best offer care to patients, whether in the inpatient or outpatient setting?How do we reassure our patients that coming to the hospital is safe, and how do we keep our staff and patients safe?Is it safe to perform benign and malignant surgical procedures?With some patients requiring emergency colorectal surgery, do we offer the same surgical or radiological interventions that we would have before COVID-19?

Other critically important colorectal clinical questions are more difficult to answer. These include the following:How should we provide care for patients with early stage I/II colorectal cancer and locally advanced stage III colorectal malignancy?Do we alter our neoadjuvant chemotherapy or chemoradiotherapy protocols?Should we defer surgery for these patients and, if so, for how long would the deferral be appropriate?What should the protocol be for those who have completed neoadjuvant therapy and should now undergo surgery?What is the current perioperative risk for patients undergoing colorectal cancer surgery?How concerned should we be about aerosolization of SARS-CoV-2 during colonoscopy or laparoscopic surgery?How concerned should we be about aerosolization during intubation at the onset of a procedure?Should we be offering alternative, noninvasive tests to exclude colorectal cancer for symptomatic patients?If we offer surgery for benign and/or malignant colorectal disorders, what perioperative precautions and intraoperative precautions should be undertaken?What comorbidities should be defined as conveying high perioperative risk and could lead to deferring surgery?Should we modify our surgical approach for these disorders (eg, converting all procedures to open approaches and/or creating stomas or proximal diversionary stomas when a laparoscopic approach would have been preferable)?Should our concerns of anastomotic leaks and reoperation during the pandemic lead to stoma formation?How should we obtain written informed consent from patients?Should we allow our trainees to operate?

To assess how these issues are affecting our global community of colorectal surgeons, the International Society of University Colon and Rectal Surgeons (ISUCRS) conducted a global survey of surgeons who manage colorectal disease to assess the effects of SARS-CoV-2 and to identify how colorectal practice has adapted to these sudden changes.

Materials and Methods {#sec2}
=====================

To understand the global effects of COVID-19 on colorectal practice and surgery, ISUCRS designed an online questionnaire that addressed the pertinent themes of outpatient services, inpatient care, elective surgery, and perioperative oncologic care. A panel of ISUCRS members were each asked to provide a few questions considered relevant to how COVID-19 had affected local practice. From the pooled questions, the panel agreed and selected 22 that were considered the most relevant ([Figure 1](#fig1){ref-type="fig"} ). The questionnaire was distributed via the ISUCRS database and was advertised on social media sites. The questionnaire was open from April 16 to 28, 2020, and was anonymous unless respondents chose to include an e-mail address to allow the investigators to communicate with them and/or send the results of the survey directly to them.Figure 1Coronavirus Disease 2019 (COVID-19) and the Global Effect on Colorectal Practice and Surgery QuestionnaireAbbreviations: CO2 = carbon dioxide; CT = computed tomography; ECOG = Eastern Cooperative Oncology Group; GI = gastrointestinal; MDT = multidisciplinary team; MRI = magnetic resonance imaging; PPE = personal protective equipment; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2; taTME = transanal total mesorectal excision; WHO = World Health Organization.

Results {#sec3}
=======

A total of 287 surgeons completed the survey. Of the respondents, 90% were colorectal specialists or general surgeons with an interest in colorectal disease, 6% were general surgeons, and 4% were general or colorectal surgical trainees. The largest group of respondents were from the European Union (49%), including 63 (22%) from the United Kingdom ([Figure 2](#fig2){ref-type="fig"} ). Of the 287 respondents, 95% reported a national lockdown of the population with restrictions on social movement and social distancing in their countries. Also, 82% reported that they had been guided by visiting national organizations or their surgical societies' websites or had received some guidance information from their surgical college or societies regarding how to provide care to their colorectal patients.Figure 2Pie Chart Showing Proportion of Respondents Practicing in Each Country

Of the 287 respondents, 96% reported that the pandemic had negatively affected their ability to practice colorectal surgery. Only 10% were offering all patients actual face-to-face physical consultations, and 7% had stopped offering any type of outpatient consultations. Also, 31% were only offering outpatient physical consultations for essential, time-critical patients (eg, those with cancer). In addition, 52% of surgeons reported using telemedicine in their practice, with 16% offering a telephone or virtual consultations to all patients and 36% telephone or virtual consultations to most patients, with in-person, physical consultations only if required for essential time-critical patients (eg, those with cancer; [Figure 3](#fig3){ref-type="fig"} ).Figure 3Pie Chart Showing Outpatient (Office) Services Still Provided by Respondents During the Pandemic

The survey results showed a reduction in the availability of colorectal diagnostic services, with computed tomography (CT)-guided colonoscopy, colonoscopy, and CT and magnetic resonance imaging scans for staging not provided by 82%, 64%, and 13% of the respondents' practices, respectively.

Of the respondents, 12% did not believe that all major elective colorectal cancer surgical procedures should continue. Moreover, 66% reported that colorectal cancer procedures could proceed but with the caveat of perioperative and intraoperative precautions. However, 22% of the respondents reported that, at present, all major elective colorectal cancer surgical procedures should continue as normal. In addition, 60% of surgeons did not believe that all major, elective, benign colorectal surgical procedures should continue, although 32% thought that these types of procedures could proceed but with personal protective equipment (PPE). A few respondents (8%) reported that benign elective surgery should proceed normally.

Important perioperative and intraoperative precautions believed prudent to consider and the precautions provided at their local hospitals for elective surgical patients with colorectal cancer are shown in [Figure 4](#fig4){ref-type="fig"} . The most important precaution the respondents recommended was the provision of PPE for all operating staff (19.5%, adjusted for all responses; actual, 81% of respondents). However, the provision of PPE was only achieved by 9.1% of the hospitals. Also, 23.3% of the hospitals were able to provide elective surgical care in relatively "free" COVID-19 hospitals (ie, hospitals not accepting patients with COVID-19 and using strategies to ensure a SARS-CoV-2--free hospital environment). Of the respondents, 18.5% and 9.9% reported that the oronasopharyngeal SARS-CoV-2 reverse transcription polymerase chain reaction (RT-PCR) swab test was important for testing patients and hospital staff. However, testing of patients and hospital staff was only achieved by 15.8% and 4.1% of hospitals, respectively.Figure 4Bar Graph Showing Preferred Perioperative and Intraoperative Precautions and the Actual Precaution Provided by Respondent's Local Hospitals for Elective Surgical Patients. Because Respondents Could Select ≥ 1 Options, Percentages Were Calculated from the Total Of All Options Chosen for Both Perioperative and Intraoperative Precautions and Actual Precaution Provided by Respondent's Local HospitalAbbreviations: COVID-19 = coronavirus disease 2019; CT = computed tomography; SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2.

For those surgeons still performing procedures, the factors used to prioritize their patients with cancer who required major elective surgery are shown in [Figure 5](#fig5){ref-type="fig"} . Of the respondents, 20.7% reported that obstructive bowel symptoms were the most important factor for prioritizing their patients for surgery, followed by radiologic evidence of obstruction (reported by 15.9%) and endoscopic evidence of imminent obstruction (reported by 13.9%). Of the surgeons, 26% reported they had stopped performing elective colorectal surgery until safe or allowed to do so. Of the 74% who were still performing surgery, 51% were still performing elective colorectal cancer surgery in their current hospital, which was also admitting patients with COVID-19, 35% were performing surgery in relatively "COVID-19--free" hospitals, and 14% were providing surgery at both types of hospitals. Of those still performing surgery for patients with colorectal cancer, 61% reported they were providing surgery in hospitals able to provide dedicated operating rooms for patients with, or suspected to have, COVID-19 and dedicated operating rooms for COVID-19--negative patients. Finally, 26% reported that their hospitals could not provide this separation, and 14% were not sure whether their hospitals could do so.Figure 5Bar Graph Showing Factors Respondents Considered When Prioritizing Patients for Elective Major Surgery for Colorectal Cancer During Coronavirus Disease 2019 (COVID-19) Pandemic. Because Respondents Could Select ≥ 1 Options, Percentages Were Calculated From the Total of All Selected OptionsAbbreviations: CT = computed tomography; ECOG = Eastern Cooperative Oncology Group; MRI = magnetic resonance imaging; WHO = World Health Organization.

Of the surgeons continuing to perform surgery, 46% were providing a combination of open and elective minimally invasive surgery (MIS), 36% were providing open surgery, and 18% MIS. Also, 44% of the surgeons reported that enough information was not available regarding the effects and/or safety of the loss of intra-abdominal insufflation of carbon dioxide gas into the operating room during MIS and that this approach should not be used until further convincing and safe information was available. However, 28% were convinced that sufficient information is available to continue supporting MIS surgery, and 28% were not sure whether it would be safe to perform surgery during the COVID-19 pandemic. Of the surgeons still performing surgery, 72% were doing so with their usual setup of assistance (ie, surgical residents). However, others had been advised or ordered to perform surgery with another specialist or consultant. In addition, 26% of operating surgeons had modified their surgical approach by creating a stoma or proximal diversionary stoma in cases in which they would not have before COVID-19.

Of the surgeons, 39% were not deferring surgery for asymptomatic, elective patients with colorectal cancer. Most (61%) were prepared to defer surgery for different lengths of time, with the largest group (29%) willing to defer surgery for ≤8 weeks ([Figure 6](#fig6){ref-type="fig"} ). Of the surgeons, 37% reported that their colorectal multidisciplinary teams (MDTs) had also not made any changes to neoadjuvant and adjuvant treatment during the pandemic. However, others reported that the largest change in the MDTs was that 19% had implemented short-course radiotherapy instead of long-course chemoradiotherapy. Other oncologic and practice changes by the MDTs reported by the surgeons are shown in [Figure 7](#fig7){ref-type="fig"} .Figure 6Pie Chart Showing Proportion of Respondents for Each Interval for Deferring Elective Colorectal Cancer SurgeryFigure 7Bar Graph Showing Different Changes Implemented by Respondents' Colorectal Multidisciplinary Team/Practice to Neoadjuvant and Adjuvant Treatment During Coronavirus Disease 2019 pandemic. Because Respondents Could Select ≥ 1 Options, Percentages Were Calculated From the Total of All Selected Options

Discussion {#sec4}
==========

To the best of our knowledge, our survey is the first global survey of colon and rectal surgeons and specialists to assess the effects of COVID-19 on their practice. The response from 287 surgeons, with a wide global distribution, provided a good representative sample to obtain an impression of the present effects of COVID-19 on our specialty of colon and rectal surgery and our patients. In line with national surgical and colorectal society guidance and recommendations, most colorectal surgeons have modified their usual practices to reduce nonessential treatment that could be safely deferred.

However, 36% were still providing outpatient services using traditional in-person consultations, and one of the limitations of our survey was that we did not assess the rationale for this practice. The reasons could include a lack of other methods to conduct outpatient visits (eg, a lack of internet capacity), hospitals reorganizing their infrastructure to allow for a safe flow of patients within the hospital setting to maintain social distancing institutionally, pressure from patients and hospital managers to provide normal services, and financial pressure. In an age of advanced global telecommunications and video conferencing platforms, most outpatient colorectal consultations can be performed through easily accessible and inexpensive platforms and have been shown, surprisingly, to be more efficient than our traditional methods. However, some patients, secondary to socioeconomic status, might not have access to internet-based communication, and some patients might have a generational proclivity against internet-based communication. Platforms specific for medical practice have become available, with virtual waiting rooms and so forth, offering a robust and reliable method for doctors, clinicians, and general practitioners to connect with patients via a secure video link. However, some patients will require education and help to access these platforms.

Despite the great amount of guidance from various colorectal organizations and societies, our survey showed that a vast variation in the opinions of surgeons still exists regarding the preoperative, operative, and oncologic care of patients.

The difficulties in the preoperative identification of patients with COVID-19 or carriers of the SARS-CoV-2 have been compounded by several factors. The testing results have lacked uniformity. The positive rate of RT-PCR for a single oronasopharyngeal SARS-CoV-2 swab test has been reported to be a range from 38% to 71% for patients with COVID-19, and various factors can account for these inconsistencies.[@bib2], [@bib3], [@bib4], [@bib5] In a study of 73 hospitalized patients infected with SARS-CoV-2, the stool of 53% of the patients tested positive for SARS-CoV-2 RNA. In addition, 23% of the patients continued to have positive findings in their stool after showing negative results in the respiratory samples.[@bib6] The prolonged fecal shedding of viral RNA was also demonstrated with SARS-CoV RNA, which could be detected in the stool of patients for \> 10 weeks after symptom onset. Given the biologic similarities between SARS-CoV and SARS-CoV-2, this is concerning owing to the risk of transmission.[@bib7] Although the use of a combination of chest CT scans, serial oronasopharyngeal SARS-CoV-2 RT-PCR swabs, and/or other biologic samples can significantly improve the sensitivity for a diagnosis of COVID-19 for 88% to 98% of symptomatic hospitalized patients, such testing might not be practical for the preoperative screening of patients scheduled to undergo elective colorectal surgery.[@bib3] ^,^ [@bib5] For patients requiring urgent surgery, the results might not be available in time. Thus, some institutions have treated these patients the same as patients confirmed to have COVID-19. For asymptomatic patients, the positivity rate for COVID-19 using chest CT scans remains unknown. Thus, at present, the best preoperative assessment is probably oronasopharyngeal swabs to test for SARS-CoV-2 using RT-PCR. For patients requiring elective surgery who have had COVID-19 and have recovered, if the stage of their colorectal cancer permits a deferral of their definitive procedure, it would probably be best to defer surgery for \~10 weeks from their initial diagnosis to reduce the risk of continued human-to-human cross-contamination and the occurrence of postoperative complications.[@bib7] If it is necessary to operate within that 10-week period, it would be sensible to consider these patients as still having positivity for SARS-CoV-2, irrespective of the screening test results. For patients with no history of, and no symptoms consistent with, COVID-19, it will be essential to exclude any history of contact with COVID-19--positive individuals, because of the known asymptomatic incubation period estimated to range from 2 to 10 days, with a mean incubation period of 5.2 days.[@bib8], [@bib9], [@bib10] Because the symptomatic period for COVID-19 is \~15 days, preoperative patient self-isolation for a minimum number of 14 days should be included in the preoperative planning schedule to reduce the risk of admitting infected patients who are asymptomatic for surgery.[@bib4] Ideally, arrangements should be in place for the appropriate preoperative assessment of patients at not less than 2 to 3 days before surgery to check for symptoms of SARS-CoV-2/COVID-19 infection and patient adherence to self-isolation. Testing with oronasopharyngeal swabs for SARS-CoV-2 using RT-PCR just before surgery can be reassuring. Such testing is prudent and has been required by many institutions before patients can undergo general anesthesia. The timing of the test will depend on the time required for laboratories to provide the results. Ideally, patients should be tested 1 to 2 days before surgery and required to maintain self-isolation thereafter. Postoperative patients should probably be advised to continue to self-isolate for 14 to 28 days after discharge.

To reduce the likelihood of COVID-19 infection after major colorectal cancer surgery, where possible, patients should be admitted to relatively COVID-19--free hospitals that have a strict policy of screening hospital staff and high hospital standards. If that is not possible, these patients should be admitted to COVID- and non--COVID-segregated wards and intensive care units that also have separate personnel. Ideally, patients should undergo surgery by elective colorectal surgeons who have not been participating in emergency on-call rotations. However, this might not be practical. Furthermore, to reduce the risk of hospital-acquired infection of COVID-19, it would be prudent to restrict the number of relatives and friends allowed to visit patients. The risk of asymptomatic hospital staff cross-contaminating patients and colleagues is also a real concern. At a minimum, screening of hospital staff should always include the checking of the temperature of all staff entering the hospital premises and the use of a basic surgical mask within the hospital. Baseline and subsequent COVID screening should also be conducted. Regarding the long scientific and politically debated question in the United Kingdom and United States, Stewart et al[@bib11] made a good and convincing argument about the positive merits of the use of face masks in low-risk situations and how droplets 0.1 to 5.0 μm in size that carry SARS-CoV-2 can be trapped by these masks. Apart from aerosolizing procedures, which have been classed as high-risk situations, the use of simple surgical masks should, therefore, be encouraged in the hospital when a social distancing of ≥ 2 meters cannot be maintained.[@bib11]

Although random oronasopharyngeal swab testing for SARS-CoV-2 using RT-PCR of hospital staff might be ineffective, staff education and vigilance to monitor the compliance of staff to follow the general governmental advice such as that from the United Kingdom and United States should be continued. For individuals with symptoms suggestive of COVID-19, RT-PCR testing should be strongly encouraged. Swab RT-PCR testing of health care workers who are returning to work might be the best use of this test to confirm and prevent asymptomatic health care workers returning to the workplace with COVID-19. The caveat, however, remains the 38% to 71% accuracy of these single swab test results, regardless of how many institutions have begun screening their at-risk health care providers.[@bib2], [@bib3], [@bib4], [@bib5]

Mounting and convincing evidence has shown that, in addition to the major route of transmission of COVID-19 of droplet transmission and contact with contaminated fomites, aerosols can be another route of transmission.[@bib12], [@bib13], [@bib14], [@bib15] The SARS-CoV-2 virion, with a size of 0.07 to 0.09 μm, has the potential to be transmitted as an aerosol and might behave similar to its close relatives of SARS and Middle East respiratory syndrome.[@bib16] van Doremalen et al[@bib17] recently reported that viable SARS-CoV-2 virion could be detected in aerosols for ≤ 3 hours. Electrosurgery produces surgical smoke, which contains water vapor (95%), inorganic and organic pollutants, and biologic pollutants such as cancer cells, bacteria, and viruses.[@bib18] The surgical smoke occurring in laparoscopy during the COVID-19 pandemic is a possible additional source of aerosol airborne pollution generated by the pneumoperitoneum. However, no documented case of the transmission of high-risk coronaviruses (ie, Middle Eastern respiratory syndrome-CoV, SARS-CoV, SARS-CoV-2) to operating room staff during abdominal surgery has been confirmed.[@bib19] The risk to operating staff for SARS-CoV-2 is likely related to aerosol-generating ventilatory procedures (ie, tracheal intubation, noninvasive ventilation, mask ventilation, head and neck surgery) and not to abdominal surgical procedures. The latter probably have a negligible risk to operating staff. This negligible risk might be because during such epidemics and pandemics, heightened perioperative procedures could have prevented this occupational hazard.[@bib20] A recent review by Mowbray et al[@bib21] comprehensively covered the issue of surgical smoke. To date, only a few studies have analyzed the smoke plume during laparoscopic surgery before the COVID-19 pandemic. Those studies isolated hepatitis B virus, human papillomavirus, human immunodeficiency virus in the plume.[@bib22], [@bib23], [@bib24] However, very few studies have investigated whether these particles are capable of transmitting disease or even have viral infectivity. Human papillomavirus transmission during anogenital surgery has been the most widely reported and resulted from direct contact with electrocautery in an infected field.[@bib21] Because of the unknowns regarding SARS-CoV-2, it would be prudent for all operating staff to adhere to strict perioperative protocols, including full PPE (ie, N95, filtering face piece 2, or filtering face piece 3 respirator masks, eye visors) until it has become safe to not do so.[@bib25] ^,^ [@bib26] These issues have been extensively covered in a review by Stewart et al.[@bib11] The use of routine surgical masks in high-risk situations with a risk of aerosolization of viruses and other dangerous particles will not be enough to contain fine particles.[@bib27] The recent Italian single case report of high concentrations of SARS-CoV-2 in peritoneal fluid and the recognition of prolonged fecal shedding of SARS-CoV-2 viral RNA are warnings that should result in an increased level of awareness and the continued protection for surgical staff, even during open surgery and MIS.[@bib7] ^,^ [@bib28]

Because of the potential aerosolization of SARS-CoV-2, surgeons, and others, have had reservations regarding performing colonoscopy and CT colonoscopy, as confirmed by our survey. For patients already awaiting diagnostic tests and those with worrying symptoms, these reservations could be concerning to patients and surgeons. For patients waiting to undergo such diagnostic tests, their priority will need to be readdressed with consideration of either postponing or offering other noninvasive diagnostic tests to exclude colorectal cancer. Noninvasive stool and blood tests to excluded colorectal cancer or inflammatory bowel disease can assist in the prioritization for a confirmatory diagnostic invasive test. Patients with concerning symptoms for colorectal cancer could be offered a fecal immunochemical test (FIT) or multitarget stool DNA test (FIT-DNA), if they do not have rectal bleeding. Both of these tests have proven excellent accuracy for excluding colon cancer.[@bib29], [@bib30], [@bib31] Unpublished data from the NICE FIT study which examined the role of FIT on 9822 patients referred with both high- and low-risk symptoms, found that for a threshold of 10 μg hemoglobin/1 g, the negative predictive value was 99.6%. Thus, a negative FIT result can provide reassurance because the chance of the patient not having cancer is 99.6%. Therefore, for patients worried about their symptoms in the era of the pandemic, when health care services are already stretched and physicians cannot provide a timely review, a negative FIT result could be reassuring. For patients with rectal bleeding, the methylated SEPT9 test would be a better option for excluding colorectal cancer.[@bib32] The FIT-DNA has increased sensitivity for detecting advanced precancerous lesions compared with FIT alone when screening a population with an average risk of colorectal cancer.[@bib30] Mowat et al[@bib33] reported that the use of such noninvasive tests could reduce the burden required by invasive tests by \> 40%. Because most nations that have been debilitated by the COVID-19 pandemic are now beyond the curve (ie, effective reproduction number \< 1) and in the recovery phase, a stepwise resumption of prioritized elective endoscopy services can begin, guided by available hospital endoscopy space, the availability of personnel and equipment supplies, and increased infection prevention training and self-protection for staff. A practice statement from the Asian Pacific Society for Digestive Endoscopy has provided a thorough guide on how to implement endoscopy services.[@bib34]

The perioperative risk of colorectal surgery in the COVID-19 pandemic must be assessed. In a small retrospective analysis of 34 operative patients who developed COVID-19 pneumonia shortly after surgery, 15 (44.1%) had required admission to the intensive care unit care, and the mortality rate was 20.5%.[@bib35] Because the effects of major surgery and infection with COVID-19 in the immediate postoperative phase can lead to significantly increased morbidity and mortality, surgery should continue to be deferred for patients with high-risk factors. These factors include age ≥ 70 years and a history of chronic obstructive pulmonary disease, diabetes, hypertension, cardiovascular disease, and cerebrovascular disease.[@bib36] Thus, the perioperative risk of patients should be stratified further using these factors and the recommendations from the American Society of Anesthesiologists.[@bib37]

Patients with cancer are more susceptible to infection because of the immunosuppressive state caused by the malignancy and anticancer treatment. Thus, one might expect these patients to have an increased risk of COVID-19 and poorer outcomes.[@bib38] Colorectal cancer will typically grow for many months and years before clinical presentation; thus, one might expect that delaying surgery would not have negative effects on patient outcomes. A number of studies have shown that the deferral of surgery for 8 to 12 weeks is unlikely to have any effects on the survival outcomes of patients with colon cancer.[@bib39], [@bib40], [@bib41] A study of 4685 patients found no association between treatment delays and reduced overall survival in patients with colon cancer.[@bib39] Compared with patients who had undergone surgery in the first week after the diagnosis, that study found no increased risk of death with a waiting time of \>84 days.[@bib39] Their findings were also supported by Hangaard Hansen et al.[@bib40] Their systematic review included 5 retrospective and prospective observational studies, with 13,514 patients. The treatment delay intervals ranged from 1 to 56 days, and they concluded that the available data showed no association between treatment delays and reduced overall survival in patients with colon cancer.[@bib40]

No consensus has been reached regarding the optimal point at which to initiate adjuvant chemotherapy after surgery for stage III colon cancer. Most oncologists, because of the possibility of postoperative complications, have preferred to initiate chemotherapy within 12 weeks after surgery. However, the interval between surgery and beginning adjuvant chemotherapy for stage III colon cancer should be \< than 8 weeks because interval of \> 8 weeks could be associated with significantly worse overall survival.[@bib42] Because the survival benefit of adjuvant therapy given \> 3 months after surgery has been questionable, an analysis of the risks and benefits of timely chemotherapy after surgery for patients who might benefit should be performed for each patient.[@bib42]

For rectal cancer (stage I-II), surgical deferral could be considered. However, for patients with stage T1 lesions of the rectum, a strong argument can be made for transanal endoscopic microsurgery (TEMS) or endoscopic submucosal dissection as an organ preservation procedure, because deferral will likely result in progression and the subsequent requirement for anterior resection. In addition, during the COVID-19 pandemic, one could argue that offering all patients the nonstandard approach of short-course preoperative radiotherapy (SCPRT). A multicenter study of SCPRT, with TEMS performed 8 weeks later, for patients with early-stage rectal cancer (stage T1-T2) showed that 32% of high-risk patients and those refusing total mesorectal excision who had undergone this approach had obtained a complete pathologic response after TEMS of the residual lesion or scar. Because early-stage rectal tumors appear to have a better response to neoadjuvant therapy than advanced lesions, the advantage of this approach is that it reduces the requirement for surgery or endoscopic resection during the peak and aftermath of the pandemic and, therefore, could avoid the need for any interventional procedures after radiotherapy. However, because SCPRT followed by TEMS is a nonstandard approach, discussion and debate will be required in one's representative colorectal MDT.[@bib43]

Both SCPRT (5 × 5 Gy) followed by immediate surgery and long-course (25-28 × 2-1.8 Gy) chemoradiotherapy are standard neoadjuvant strategies. However, during the COVID-19 pandemic, providing SCPRT and a delayed of surgery for 8 to 10 weeks might be the better strategy. The latter strategy has been supported by the results from the recently reported Stockholm III trials[@bib44] and a review by Bujko et al[@bib45] on neoadjuvant radiotherapy (5 × 5 Gy) followed by immediate versus delayed surgery. The approach in the RAPIDO trial for patients with high-risk rectal cancer of SCPRT followed by chemotherapy (6 cycles of CAPOX \[capecitabine, oxaliplatin\] or 9 cycles of FOLFOX-4 \[folinic acid, 5-fluorouracil, oxaliplatin\]) and subsequent surgery could be a surgical option during the COVID-19 pandemic.[@bib46] However, the primary endpoint and long-term outcomes with this approach have not yet been determined from the trial.[@bib46]

In patients who have completed chemoradiotherapy and require surgery, one option could be to extend the interval to surgery to 14 to 16 weeks if the restaging magnetic resonance imaging findings after neoadjuvant therapy have demonstrated favorable tumor regression. Favorable tumor regression has generally been associated with good overall and disease-free survival.[@bib47], [@bib48], [@bib49], [@bib50] Sloothaak et al[@bib47] reviewed the data from 1593 Dutch patients who had undergone preoperative chemoradiotherapy for rectal cancer. They showed that the maximal benefit of neoadjuvant chemoradiotherapy was 16 weeks.[@bib47] The role of adjuvant chemotherapy after preoperative chemotherapy is a controversial issue. Other than the recent review by Glimelius[@bib51] and the randomized phase II ADORE trial, reported in 2019,[@bib52] no new randomized trials using current oncologic drugs and protocols have been performed since 2015. Because the previous studies were small and prematurely terminated owing to poor patient compliance with completing treatment, it is difficult to be certain that adjuvant chemotherapy will significantly reduce the risk of recurrence for patients who have received neoadjuvant chemoradiotherapy. Therefore, it might be very reasonable to be highly selective in recommending adjuvant chemotherapy, thereby reducing unnecessary additional hospital visits and risky immunosuppressive therapy during the COVID-19 pandemic.

For patients presenting with malignant large bowel obstruction and stage IV disease, stenting should be the option of choice. For patients with malignant large bowel obstruction and stage I-III disease, one should follow the European Society of Gastrointestinal Endoscopy 2014 clinical guidelines. These guidelines have stated that self-expandable metal stents (SEMSs) should be used, if possible. Because of the complications and risks of stenting, during COVID-19, stent placement should only be considered as an alternative to emergency surgery for those with an increased risk of postoperative mortality (ie, American Society of Anesthesiologists physical status class ≥ III and/or age \> 70 years).[@bib53] For healthier patients, the guidelines have not recommended SEMS placement as a bridge to elective surgery to treat malignant colonic obstruction, although during the pandemic, SEMS placement could be considered. However, the stent perforation risk of \~5.88% reported in a recent Cochrane review, concerns regarding the risk of microperforation, which could lead to an increased incidence of perineural invasion, and concerns for poorer oncologic survival and overall systemic recurrence should be considered.[@bib54], [@bib55], [@bib56] To reduce the risk of SEMS-related complications, stent procedures will be best performed in units already providing this service. Otherwise, patients should undergo resection or proximal diversion during the pandemic. Stenting of patients without obstruction should not be performed, even if one might not be able to traverse a malignant lesion endoscopically.

For patients already receiving adjuvant or neoadjuvant chemotherapy, whenever possible, the treatment should continue. However, to prevent COVID-19 infection in these immunosuppressed patients, they should be shielded and should self-isolate. For patients who contract COVID-19 during therapy, the treatment can begin again once they have clinically recovered from the disease and have had ≥ 2 negative oronasopharyngeal SARS-CoV-2 RT-PCR swab test results per protocol.

Conclusion {#sec5}
==========

Our global colorectal surgical community has been greatly affected by COVID-19, and we hope that our report has provided some further guidance. Although much of the world is on the downside of the curve with COVID-19, we anticipate the pandemic to continue to severely affect our care of our patients for many more months. Before submitting our report in late May, further communication with the 99 respondents who had provided their e-mail address showed 98% still wished for more guidance from ISUCRS. Therefore, we hope that the present comprehensive report will provide further guidance to our colorectal colleagues who will be attempting to reestablish their practice and reduce risk and unnecessary morbidity and mortality for our patients.

Clinical Practice Points {#sec5.1}
------------------------

•The present study used a survey to global colorectal surgeons to assess the effects of COVID-19 on colorectal practice and surgery from April 16 to 28, 2020, which was completed by 287 surgeons.•Although a number of COVID-19--related studies have been reported, to the best of our knowledge, no survey of colorectal practice and surgery has been as detailed and robust as ours.•Despite a reasonable number of national surgical and colorectal societies providing guidance and recommendations, further communication with our respondents revealed that 99% still wished for more guidance from the ISUCRS regarding the management of colorectal disease in their practice.•Although much of the world is on the downside of the curve with COVID-19, we anticipate the pandemic to continue to severely affect our care of our patients for many more months; therefore, we have provided a thorough discussion and extensive review of the reported data to provide a robust and holistic report for colorectal cancer management and all aspects for colorectal surgical practice during the COVID-19 pandemic.
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